Introduction
============

Malignant mesothelioma is a rare cancer associated with asbestos exposure that is estimated to occur in approximately 2,500 people in the United States every year[@B1][@B2]. In Korea, the incidence of malignant mesothelioma is approximately 1-2 persons per million[@B3]. Malignant mesothelioma most commonly occurs in pleura, but also in lining of other sites (e.g., peritoneum, pericardium, and tunica vaginalis testis)[@B4][@B5][@B6]. Malignant mesothelioma is a mesodermally derived neoplastic disease and it is rare that originates in other than pleura, especially lung parenchyme or endobronchial mass via direct invasion[@B7].

Patients with suspected malignant pleural mesothelioma have symptoms such as dyspnea and chest pain and can also have pleural effusion, cough, chest wall mass, weight loss, fever, and sweating[@B8]. The recommended initial evaluation for suspected malignant pleural mesothelioma includes chest computed tomography (CT) or magnetic resonance imaging, ^18^fluoro-2-deoxyglucose positron emission tomography (PET). For tissue diagnosis, thoracentesis for cytology and closed pleural biopsy, thoracoscopic biopsy and open lung biopsy could be done[@B9][@B10][@B11]. Rarely, there are few reports of malignant pleural mesothelioma diagnosed by endobronchial ultrasound-guided transbronchial needle aspiration[@B12][@B13].

We reports a case of malignant pleural mesothelioma that was diagnosed by bronchoscopic biopsy of endobronchial mass mimicking lung cancer.

Case Report
===========

A 77-year-old male visited at a secondary hospital with history of dyspnea. He had a previous history of rectal cancer 20 years ago, complete remission state after Mile\'s operation and hypertension which was well controlled with losartan. He had been smoked about 55 pack-years. Large pleural effusion of right hemithorax was found on chest radiograph. Thoracentesis and closed pleural biopsy were performed. Pleural fluid analysis yielded exudates (pleural fluid lactate dehydrogenase and total protein were 920 IU/L and 4.6 g/dL, respectively) and pleural fluid culture and culture for acid-fast bacilli were negative. The results of cytology and pleural biopsy were suggestive of malignancy, but primary site was undetermined. PET-CT and chest CT were done, chest CT showed peribronchial soft tissue thickening in right middle lobe (RML), right lower lobe (RLL), that result in severe bronchial narrowing and collapse of RML and RLL, and large amount of pleural effusion. But there is no definite pleural thickening on chest CT. PET-CT showed high glucose uptake in RML, RLL, and pleura ([Figures 1](#F1){ref-type="fig"}, [2](#F2){ref-type="fig"}).

He transferred to our hospital to evaluate primary site of suspected metastatic pleural effusion. On 12 March 2014, bronchoscopy was performed and we found infiltrating masses of medial segmental bronchus of RML and entry of anterior segment of RLL, and then bronchoscopic biopsy was done.

Bronchoscopic biopsy and immunohistochemical stain revealed malignant mesothelioma ([Figure 3](#F3){ref-type="fig"}). And we reviewed slides of pleural biopsy performed at the other hospital, it was also revealed as malignant mesothelioma. On immunohistochemical stain of bronchoscopic biopsy specimen, Wilms tumor 1 (WT-1), calretinin, cytokeratin 5/6 (CK5/6), p63 were all positive and napsin-A, thyroid transcription factor 1 (TTF-1) were negative. Those of pleural biopsy specimen, calretinin, D2-40, CK5/6, and p63 were positive, and napsin-A and TTF-1 were negative ([Figure 3](#F3){ref-type="fig"}).

We reviewed in depth his previous jobs and residences and found he worked in construction areas from 1991 to 2003, it was presumed that he had a lot of exposure to asbestos in those days.

He was treated with combination chemotherapy of cisplatin and pemetrexed every 3 weeks. After 2 cycle of pemetrexed and cisplatin combination chemotherapy, pleural effusion was decreased on chest radiograph and dyspnea was improved. However, cough was persist, so we performed bronchoscopy again, and found that obstructive infiltrating mass at entry of anterior segment of RLL, then biopsy was done. The result also revealed it was malignant mesothelioma with squamous differentiation, calretinin, p63 were positive and WT-1 and D2-40 were negative ([Figure 3](#F3){ref-type="fig"}).

Also after four cycle of chemotherapy, chest CT showed partial response, nodules of pleura were decreased in size and peribronchial soft tissue thickening was also decreased 4.0×2.3 cm to 3.3×1.3 cm ([Figure 4](#F4){ref-type="fig"}).

Discussion
==========

We reported unusual case of malignant mesothelioma that had endobronchial masses and was diagnosed by bronchoscopic biopsy, however, pleural thickening was not predominant exceptionally.

Malignant pleural mesothelioma is a neoplasm that can arise from the mesothelial surface of the pleura and tends to be locally invasive and has poor prognosis, with median overall survival range between 9 to 17 months[@B2]. Malignant pleural mesothelioma occurs predominantly in men and risk increases with age (45 to 85 years). A large proportion of patients diagnosed at earlier ages have a history of exposure of asbestos.

The differential diagnosis of malignant pleural mesothelioma includes both benign and malignant process. Chronic organized empyema is often similar finding, such as dense pleural thickening and large pleural effusion. And it is also difficult to distinguish from metastatic adenocarcinoma of pleura. For accurate diagnosis of mesothelioma, histopathological examination should be performed.

There are three main histologic subtypes of mesothelioma: epithelioid, biphasic, and sarcomatoid. For definitive diagnosis of malignant mesothelioma, it is required that a workup including immunohistochemistry and in some cases, histochemical stains for mucin. The primary differential diagnosis for epithelioid mesothelioma in the pleura is with metastatic lung carcinoma and is heavily reliant on immunohistochemistry using a battery of mesothelial and carcinoma markers. For instance, calretinin, WT-1 are usually positive in malignant pleural mesothelioma and p63, MOC-31, BG8, and Ber-EP4 are usually positive in lung squamous carcinoma[@B14].

When we followed up bronchoscopy, in hematoxylin and eosin histology, keratin pearls were showed. And we had doubts about in case of squamous cell carcinoma was misdiagnosed as malignant mesothelioma. However, immunohistochemistry results demonstrated malignant mesothelioma, and neoplasm\'s size had decreased after pemetrexed and cisplatin combination chemotherapy. As a result, it has low possibility of misdiagnosis.

Bronchoscopic biopsy is not the diagnostic choice of malignant mesothelioma, even though some literatures of biopsy using bronchoscopy is obtaining mediastinal lymph node by using endobronchial ultrasound[@B12][@B13].

DellaGiustina et al.[@B15] described 3 patients with malignant pleural mesothelioma with who had positive bronchial cytology. And the authors concluded, in rare cases, pleural mesothelioma cells are shed within the airway lumina and can be detected in bronchoscopic cytology specimens. We could assume it could be explainable hypothesis of our case.

In this case, the endobronchial mass was observed by bronchoscopy and biopsy of this mass showed malignant mesothelioma. Moreover, there was no report about direct bronchoscopic biopsy of malignant mesothesioma.

Accordingly, bronchoscopy would be considered as a way to acquire tissue specimen in malignant pleural mesothelioma, although it is less invasive than thoracoscopy or thoracotomy.
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![Large amount of pleural effusion with passive collapse of right middle lobe and right lower lobe on chest radiography (A) and peribronchial soft tissue thickening in right middle lobe and right lower lobe on chest computed tomography (B, C).](trd-78-297-g001){#F1}

![Positron emission tomography computed tomography showed multiple high uptake lesions (A-C), and bronchoscopic biopsy was obtained from anterobasal segment of right lower lobe (D-F).](trd-78-297-g002){#F2}

![(A-D) Initial bronchoscopic biopsy findings of papillary clusters of epithelioid cells, and positive staining with anti-calretinin antibody, cytokeratin 5/6, and Wilms tumor 1 stain in most of the neoplastic cells. (E-H) Pleural biopsy findings of neoplastic cells positive for anti-calretinin antibody, and cytokeratin 5/6, and definitive Wilms tumor 1. (I-L) Follow-up bronchoscopic biopsy findings of neoplastic cells positive for anti-calretinin antibody, and negative for p63, Wilms tumor 1 stain.](trd-78-297-g003){#F3}

![After 4 cycles of chemotherapy, decreased pleural effusion on chest radiography (A) and decreased peribronchial soft tissue thickening and pleural nodules in right middle lobe and right lower lobe were observed (B, C).](trd-78-297-g004){#F4}
